The effect of cyclic GMP on phosphofructokinase from rat tissues.
In view of the recently proposed hypothesis of biologic regulation through opposing influences of cyclic AMP and cyclic GMP, and since cyclic AMP is a well-known allosteric activator of phosphofructokinase (ATP:D-fructose-6-phosphate 1-phosphotransferase, EC 2.7.1.11), the effect of cyclic GMP on the activity of this enzyme from several rat tissues was investigated. It was found that cyclic GMP exerted an inhibitory effect on the activity of rat heart and skeletal muscle phosphofructokinase. This effect was most pronounced under conditions in which the enzyme was partially inhibited by ATP or by citrate. Cyclic GMP also antagonized the deinhibitory action of cyclic AMP and other allosteric activators, such as glucose 1,6-bisphosphate or AMP, on the ATP or citrate-inhibited heart or muscle phosphofructokinase. In contrast to the heart and skeletal muscle phosphofructokinase, the adipose-tissue enzyme was not affected by cyclic GMP to any significant degree. The antagonistic action of cyclic GMP to the activation of heart-phosphofructokinase, may suggest a mechanism by which the activity of phosphofructokinase is synchronized with the activity of glycogen phosphorylase, as a result of acetylcholine action in heart, to achieve a decrease in total glycogenolysis and glycolysis.